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Staphylococcus Aureus Induces IL-33, TSLP, and Muc5AC production by AERD Nasal Epithelium University CA San Diego School Medicine, La Jolla, CA. RATIONALE: Although Methicillin Resistant Staphylococcus aureus(MRSA) is associated with chronic rhinosinusitis (CRS), causative role and mechanism of MRSA leading to chronic inflammation seen in CRS has yet to be elucidated. Nasal epithelium provides the first line of defense in differentiating pathogenic from commensal bacteria. Increased permeability of nasal epithelium, decreased antimicrobial production and impaired mucociliary clearance are features of CRS. Regenerating islet-derived protein 3 gamma (Reg3g) is a C-type lectin with antimicrobial activity against MRSA. Previous studies showed that it's produced by lung epithelium and improved clearance of MRSA in mice. Recent publications have linked MRSA colonization to nasal polyp production of IL-33 and Thymic stromal lymphopoietin (TSLP). METHODS: In vitroculture of nasal epithelium from different subjects were stimulated with MRSA. Trans epithelial electrical resistance (TEER) of air liquid interphase (ALI) was measured and RNA expression was analyzed at different time points with RT-qPCR. RESULTS: Nasal epithelial TSLP expression increased after stimulation with MRSA. Furthermore, nasal epithelium from Aspirin-Exacerbated Respiratory disease (AERD) patient had increased IL-33, Muc5AC, Reg3g expression at baseline and enhanced induction of Muc5AC and TSLP with MRSA exposure. Furthermore, AERD epithelium showed decreased TEER when exposed to MRSA indicating impaired epithelial barrier integrity. CONCLUSIONS: Nasal epithelium expresses antimicrobial c-type lectin, Reg3g and type 2 cytokines, IL-33 and TSLP upon encountering Staphylococcus aureus. We propose that persistent MRSA colonization leads to persistent type 2 cytokine driven inflammation leading to excess mucin secretion seen in CRS. The First Affiliated Hospital of Xi'an Jiaotong University, Xi'an, China. RATIONALE: Potential effects of particulate matter with an aerodynamic diameter less than 2.5 mm (PM 2.5 ) on innate immunity have raised concerns. As the first defense line, macrophages are able to induce inflammatory response. However, whether PM 2.5 exposure affects macrophage polarizations and its underlying mechanisms remain unclear. METHODS: THP-1 monocytic leukemia cells were differentiated into macrophages using PMA. Intracellular ROS level was measured by flow cytometry. The levels of phosphorylation of AMPK, mTOR and ULK1 (Ser555 and Ser757) and expression of several critical regulators of autophagy were detected by western blot. The expression levels of cell surface markers (CCR7 and CD200R) and cytokines (TNF-a and CCL17) were detected by real-time PCR and ELISA, respectively. Additionally, specific inhibitors were used to address the molecular mechanisms. RESULTS: PM 2.5 exposure triggered autophagy in macrophages (upregulation of Hsp90, ATG5, Beclin1 and ratio of LC3II/I), this was accompanied with increased ROS level and AMPK phosphorylation, inhibition of mTOR, up-regulation of p-ULK1 (Ser555) and reduction of p-ULK1 (Ser757). Furthermore, inhibition of ROS or AMPK activity abolished PM 2.5 -induced autophagy activation and changes of mTOR, ULK1, Hsp90, ATG5, Beclin1 and LC3II/I. PM 2.5 stimulation up-regulated the expression of CCR7 and TNF-a, and down-regulated CD200R and CCL17. Pre-incubation of cells with NAC or compound C or chloroquine blocked PM 2.5 -induced changes of these markers and cytokines. CONCLUSIONS: This study indicates that PM 2.5 exposure enhanced inflammatory M1 polarization through ROS/AMPK/mTOR/ULK1/autophagy axis, and suggests that targeting this pathway might have potential value in the management of inflammatory diseases.
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